Free radical scavenging by brain homogenate: implication to free radical damage and antioxidant defense in brain.
To study the mechanisms of free radical-induced brain damage and the antioxidant defense in the brain, we quantified the superoxide and hydroxyl radical scavenging effects of brain homogenate using electron spin resonance spectrometry. Brain homogenate was found to scavenge both superoxide and hydroxyl radicals in concentration-dependent fashion. Heat denaturation significantly decreased these scavenging effects. The ability of brain homogenate to scavenge free radicals implies that brain damage can be induced by free radicals since they are known to react virtually with any type of molecule such as nucleic acids, membrane lipids, and proteins in the brain. On the other hand, some molecules which can be regenerated or repaired after free radical scavenging are considered to be antioxidants which include both enzymatic and non-enzymatic antioxidants. Measurement of the decrease in antioxidant activity following heat denaturation suggests that the contribution of enzymatic antioxidants is about 20-40% in scavenging superoxide radicals and about 10-20% in scavenging hydroxyl radicals.